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Food allergy affects more than 11 million Americans and doubled in incidence between 1997 and 2002. Despite this, little is known about risk factors, disease pathogenesis, or the cellular and molecular processes involved in food allergy.
The availability of appropriate animal models is necessary to pursue the mechanisms and potential treatments. Currently available models have several limitations that significantly diminish their utility.
Oral dosing of several (1-10 mg) milligram quantities of peanut extract has been used routinely to generate allergic sensitization in mice. [1] [2] [3] [4] [5] [6] In addition, several of these approaches require antigen to be administered repeatedly within a short time frame (eg, 3-4 times weekly).
Different routes of sensitization have also been used. Clearly, approaches with intraperitoneal injection 7 or genetically modified bacteria that express food antigens 8 do not reflect the pathogenic mechanisms leading to food allergy. Sensitization through the skin has also been proposed 9 and shown to be experimentally viable. 10 However, allergenicity can vary depending on the route of administration and the fate of the allergen. Most allergens in food share similar chemical properties (ie, heat, acid, and enzymatic stability). 11 Food allergens are considerably more stable in simulated gastric fluid than nonantigenic proteins, 12 and reducing protein breakdown by acid neutralization increased antigen immunogenicity in mice. 13 Also, the foods to which individuals are allergic often reflect regional diets. For example, in 107 cases of severe anaphylaxis to foods in Paris, France, 5 cases were to snails.
14 Thus these reports are consistent with dietary antigen exposure.
Many studies have used the C3H/HeJ mouse strain (reviewed by Knippels et al 15 ). However, these mice carry a mutation in the gene encoding Toll-like receptor 4, and as such, C3H/HeJ mice have a profound hyporesponsiveness to LPS. 16, 17 The requirement for Toll-like receptor 4 in food allergy responses in C3H/ HeJ mice has been both supported 18 and refuted. 19 Cholera toxin (CT) has also been required to overcome oral tolerance when antigen has been administered through the oral route (reviewed by Berin and Shreffler 20 ). However, as we demonstrate, the CT model fails to recapitulate many of the hallmark features of food allergy, and the mechanisms through which CT promotes immune responses remain controversial and unclear. Multiple processes, including disruption of intestinal fluid balance, alteration of dendritic cell and macrophage processes of antigen recognition, and alteration of T-cell responses (reviewed by Cox et al 21 ), have been proposed. In addition, several reports have shown that CT-driven sensitization also promotes an IgG2a (T H 1-associated) response in addition to the T H 2-associated responses. [22] [23] [24] Although there is no clinical association between cholera and atopy, Staphylococcus aureus enterotoxins have an established association with several atopic conditions. Approximately 90% of patients with atopic dermatitis (AD) have skin colonization with toxin-producing strains of S aureus versus only 5% to 10% of healthy individuals. Despite the presence of other toxins, correlations between AD and S aureus toxin-specific immunoglobulins are unique to staphylococcal enterotoxin B (SEB). 25, 26 Topical application of SEB triggered responses to allergens in patients with AD. 27, 28 In a murine model of AD, SEB alone promoted a T H 2-associated skin inflammation to SEB but also to concurrently applied antigen. 29, 30 Further studies have demonstrated SEB-producing S aureus in the nasal tissues of patients with chronic rhinosinusitis [31] [32] [33] that was linked to the incidence of food allergy in a subpopulation of these patients. 34 S aureus contamination of food is one of the most prevalent causes of food poisoning in the United States, 35 and S aureusderived toxins are most frequently found in foods, such as milk, dairy products, eggs, meats, and shellfish/fish, all food allergens. 36 SEB is resistant to breakdown by stomach acid and is transcytosed across the intestinal epithelium. 37, 38 In healthy individuals ingestion of food antigens promotes oral tolerance. 39 Low antigen doses promote regulatory T (Treg) cellmediated control of immune responses characterized by TGF-b and IL-10 expression, 40, 41 whereas high antigen doses induce anergy and deletion of reactive T-cell subsets. 40 Children with food allergy have reduced numbers of TGF-b-producing T cells in their intestinal mucosa 42 and IL-10-producing T cells in the circulation. 43 Our findings show that oral tolerance is broken by an adjuvant influence of oral SEB. This promotes allergic responses and anaphylaxis to food antigens. Unlike other food allergy models, the SEB model elicits antigen-specific responses that bear striking similarity to clinical symptoms of food allergy. This report presents a new model to investigate food allergy, and the findings suggest that S aureus might be an environmental factor in food allergy.
METHODS Reagents
SEB (Sigma-Aldrich, St Louis, Mo), covered under federal select agents requirements, was used as approved by the Northwestern University Office of Research Safety under the requirements of the Centers for Disease Control and Prevention and the Department of Agriculture and according to necessary containment and use reporting mandates. CT was obtained from List Biological Laboratories (Campbell, Calif) . Ovalbumin (OVA; Grade V) was obtained from Sigma-Aldrich, and whole peanut extract (WPE) was prepared from unsalted uncooked peanuts by using 20 mmol/L Tris buffer, as previously described. 44 Total protein concentration of WPE was determined with BCA (Pierce, Rockford, Ill).
Animals
Four-to 8-week-old BALB/c mice (female; Taconic Farms, Hudson, NY) or C57Bl/6 mice (female; Jackson Laboratories, Bar Harbor, Me) were housed under specific pathogen-free conditions and maintained on an OVA and peanut-free diet. All experiments were approved by the Northwestern University Animal Care and Use Committee.
Antigen sensitization
Mice were administered 100 mg of OVA with either 10 mg of CT or various concentrations of SEB in a final volume of 100 mL by using a ball-ended mouse feeding needle once a week for 8 weeks. Sensitization to WPE was performed by using 100 mg of WPE combined with 10 mg of SEB.
Antigen challenge
At week 9, all mice received a bolus challenge with oral antigen (5 mg). Symptom scoring was performed in a blind fashion by 2 independent investigators according to previously described parameters of symptoms for determining IgE-mediated responses in murine food allergy. 2, 45 Briefly, 0 was assigned if no symptoms were evident, and 1 through 5 was assigned if symptoms were observed, where 1 represents mild scratching, rubbing, or both of the nose, head, or feet; 2 and 3 represent intermediate symptoms (eg, edema around the eyes or mouth, pilar erection, and/or labored breathing); 4 represents significantly reduced motility, tremors, and/or significant respiratory distress; and 5 represents death. One hour after challenge, mice were bled for plasma histamine levels. Twenty-four hours later, mice were killed, and tissues were collected for analysis. Blood pressure was determined in groups of 3 SEB/OVA-sensitized BALB/c mice that were placed in a Coda 1 noninvasive blood pressure system (Kent Scientific, Torrington, Conn) for 5 minutes to establish baseline parameters. The mice were then challenged with 5 mg of OVA or PBS, and parameters were measured every 30 seconds.
Serum immunoglobulin levels
Serum was collected, and specific antibody levels were determined by means of sandwich ELISA, as detailed in the Methods section of this article's Online Repository at www.jacionline.org. OVA-specific IgG1, IgG2a, and IgE levels were quantified as previously described. 46 SEB-specific IgE levels were determined by using biotin-labeled SEB as a secondary reagent to detect IgE captured with anti-IgE. WPE-specific IgE levels were determined by coating ELISA plates with 1 mg/mL WPE and detecting bound antigen-specific immunoglobulins with isotype-specific antibodies (BD PharMingen, San Jose, Calif).
Blood eosinophil quantification
Blood was collected into EDTA-coated tubes, and absolute eosinophil numbers were determined after staining with Discombe fluid, as previously described. 47 
Cytokine production
Single-cell suspensions of splenocytes were prepared as previously described 47 and were cultured for 48 hours at a concentration of 2 3 10 6 / mL in the presence or absence of OVA (100 mg/mL) or WPE (1 mg/mL). Additionally, separate cultures were prepared on anti-mouse CD3e (BD PharMingen)-coated plates (1 mg/mL). Cytokine concentrations in the culture supernatants were determined by using mouse T H 1/T H 2 CBA assays (BD PharMingen). The limit of detection was less than 2 pg/mL for each cytokine.
Histology
Tissue was collected, fixed in formalin, and then embedded in paraffin and stained with hematoxylin and eosin or pinacyanol erythrosinate for mast cells by Histo-Scientific Research Laboratories (Jackson, Va). Mast cell numbers and activation status were determined by counting cells with dense metachromatic granules and compact shape versus those with dispersed granules extending clearly outside the cell body. The average number of mast cells from 20 high-powered fields (3400 magnification) was determined for each sample.
Plasma histamine levels
Plasma histamine levels were determined by using an EIA kit from Becton Dickenson (Franklin Lakes, NJ), as per the manufacturer's instructions.
Real-time RT-PCR
Total RNA was isolated with the Qiagen RNeasy kit (Qiagen, Hilden, Germany), and cDNA was isolated with an iScript cDNA synthesis kit (BioRad Laboratories, Hercules, Calif). Gene expression was determined by means of PCR with an ABI 7500 Thermal cycler (Applied Biosystems, Foster City, Calif) and specific Taqman probes (Applied Biosystems) for each gene of interest. b-Actin was used as a housekeeping gene for analysis of changes in cycle threshold values. The fold induction above SEB alone was determined based on changes in the D cycle threshold values.
Statistics
Statistics were performed on GraphPad Prism 4 software (Alexa, San Diego, Calif) by using the 2-tailed Student t test to determine significance.
RESULTS

Oral administration of SEB promotes a dominant IgE antibody response to antigen
We investigated the generation of antigen-specific immunoglobulins after weekly administration of oral antigen with or without SEB and compared responses elicited to the common mucosal adjuvant CT. SEB with OVA promoted a robust increase in OVA-specific IgE and IgG1 levels that was not observed with SEB or OVA alone (Table I ). The levels of IgE and IgG1 produced were similar to those elicited by OVA administered with CT. However, although CT also promoted significant OVA-specific IgG2a responses, SEB/OVA-sensitized animals had significantly lower IgG2a levels. Both mice treated only with SEB and SEB/ OVA-treated mice had increased SEB-specific IgE levels, and there was no significant difference between these groups.
SEB-driven sensitization primes for anaphylaxis and mast cell activation on antigen challenge
We next investigated the responses to oral challenge with antigen alone after sensitization by using a scoring method previously used in CT-driven murine models of food-induced anaphylaxis. 45 Before challenge and during the sensitization period, all mice were apparently healthy and showed no weight loss or illness (data not shown). However, on oral challenge with OVA, sensitized mice exhibited a robust pattern of physiologic symptoms in the CT/OVA-and SEB/OVA-treated groups (Fig 1, A) . Symptoms occurred within 15 minutes, peaked at 30 minutes (the time point shown in Fig 1, A) , and began to resolve at 60 minutes after antigen challenge, which is indicative of an early-phase anaphylactic response. Responses were antigen specific because challenge with an unrelated protein, BSA, failed to elicit symptoms (Fig 1, B) . The levels of histamine in plasma after challenge were increased in both the CT/OVA and SEB/ OVA groups (Fig 1, C) , with levels 10 to 20 times higher in SEB/OVA-treated mice than in CT/OVA-treated mice, indicating a strong anaphylactic response. We next used histologic staining with pinacyanol erythrosinate to determine mast cell numbers and granulation status in the skin and intestine. Ear skin was used to quantify mast cell phenotypes because their frequency and distribution is more homogeneous in skin than in intestinal tissues and because responses would be indicative of a systemic response to oral antigen. There was a modest increase in total numbers and a significant increase in the percentage of degranulated mast cells in both the CT/OVA and SEB/OVA groups (Fig 1, D) . The number of granulated mast cells remaining in CT/OVA skin was statistically higher (P < .05, Student t test) than that seen in SEB/OVA-treated animals. The intestinal tissue also showed increased mast cell numbers and degranulation (Fig 1, E) , as well as considerable vasodilation and capillary congestion (Fig 1, F) . Noninvasive tail cuff measurements demonstrated that blood pressure also decreased within this early period of response to antigen challenge (Fig 1, G) . These data demonstrate that mast cell-associated anaphylactic and allergic reactions occurred in response to oral OVA challenge after SEB-driven sensitization.
SEB-driven sensitization promotes eosinophilia
We compared oral sensitization driven by CT or SEB on the generation of eosinophilia. CT failed to change circulating eosinophil numbers (Fig 2, A) , results consistent with those observed in untreated mice (data not shown). Conversely, SEB and OVA promoted a significant increase in eosinophils. Eosinophilia was dependent on the SEB dose (Fig 2, B) and was statistically significant compared with that seen in untreated levels at the concentrations indicated (determined by using Student t test, as well as by means of multigroup comparison analysis [P < .05, ANOVA] on the dose-response curve). Importantly, the eosinophilia also extended into the intestinal tissue, as well as the circulation. Fig 2, C, shows that after challenge, the jejunum of SEB/OVA-sensitized animals had a significant inflammatory cell infiltrate that contained large numbers of eosinophils. Although the eosinophils were predominately located in the lamina propria and around the villi base, numerous eosinophils were also observed within the villi and toward the villi tips (data not shown). Fig 3, A, demonstrates that splenocyte production of both IL-4 and IL-5 was significantly enhanced in the SEB/OVA-treated mice. This was observed with both anti-CD3 stimulation and OVA stimulation (P 5 .0017 and .04 for IL-4 and P 5 .02 and .04 for IL-5, respectively). Levels in unstimulated cultures were not significantly different when compared with levels in cultures stimulated with either SEB or OVA alone (data not shown). The production of IFN-g was increased on anti-CD3 stimulation in the SEB/OVA group, but this was marginally not statistically significant from that seen in the control groups (P 5 .054, 2-tailed Student t test). The IFN-g response to OVA stimulation was relatively modest, even compared with those we observed previously Mice were orally exposed to 100 mL of OVA (100 mg), CT (10 mg), SEB (50 mg), or OVA mixed with CT (CT/OVA) or SEB (SEB/OVA) once weekly for 8 weeks. At week 9, serum immunoglobulin levels were determined by means of ELISA. Values represent the mean 6 SEM. ND, None detected. *P < .01 compared with OVA alone, Student t test. P < .01 compared with CT/OVA, Student t test.
SEB-driven sensitization promotes T H 2 responsiveness
J ALLERGY CLIN IMMUNOL VOLUME 123, NUMBER 1 FIG 1. Antigen-driven anaphylaxis and mast cell activation in SEB/OVA-sensitized mice. After sensitization, mice received a bolus dose of 5 mg of OVA by mouth. A, Symptom scores elicited in CT-driven or SEBdriven sensitization were determined. B, SEB/OVA-sensitized mice responded to OVA but not to an irrelevant antigen, BSA. C, Plasma histamine levels were determined 60 minutes after antigen challenge. D, Numbers and granulation status of mast cells in ear skin were determined by means of histologic analysis. E, A representative section showing pinacyanol erythrosinate staining on jejunum tissue from an SEB/OVA mouse after challenge is shown. Mast cells are stained with a deep blue/purple color. F, Hematoxylin and eosin staining of jejunum, illustrating vasodilation. G, Blood pressure was measured in OVA/SEB-treated mice to determine systemic responses immediately after antigen challenge with a Coda 1 noninvasive blood pressure system. In Fig 1, C and D , data represent the means 6 SEMs (n 5 6-12). *P < .05 and **P < .01, Student t test.
in an OVA-induced asthma model, 47 and was also not significant (P 5 .255, 2-tailed Student t test). Expression of T H 2-associated IL-5 and IL-13 was also increased in the jejunum tissue from SEB/OVA-treated mice, whereas expression of IFN-g was not (Fig 3, B) . Conversely, the expressions of the Treg cell-associated transcription factor foxhead box protein 3 and TGF-b were significantly reduced, whereas expression of IL-10 was unaltered (Fig  3, C) . These data suggest that SEB-driven oral sensitization promotes a predominantly T H 2-biased systemic cytokine response with a concomitant loss of Treg cell-associated responses.
SEB promotes responses to peanut antigens by impairing low dose tolerance
In H-2d strains of mice, such as BALB/c mice, OVA is recognized by T cells expressing Vb8, 48 the T-cell receptor haplotype that also recognizes SEB. 49 We observed a modest but significant decrease in the Vb8 repertoire of CD4 1 T cells and no change in the Vb4 or Vb6 repertoires in SEB/OVA-sensitized mice (see Fig E1 in this article' s Online Repository at www. jacionline.org). Therefore we investigated whether SEB could elicit responses to antigens that do not solely use Vb8. We used an unrefined extract prepared from freshly ground peanuts to investigate whether SEB could induce responses to a complex mixture of antigens. In addition, we investigated whether lowdose, high-dose, or both phases of oral tolerance were affected by oral administration of SEB with antigen.
Using 100 mg of WPE as a low dose and a 10-fold higher amount as a high dose of antigen, SEB promoted anaphylaxis only to 100 mg of WPE (SEB/WPElow), whereas responses to 1 mg (SEB/WPEhigh) were lower (Fig 4, A) . This was true of all time points and not due to a delay in the timing of reactivity (data not shown). In further experiments this response was associated with a decrease in core body temperature (see Fig E2 in this article's Online Repository at www.jacionline.org). Similarly, mice receiving SEB/WPElow showed both increased peripheral blood eosinophilia (Fig 4, B) and WPE-specific IgE levels (Fig 4, C) , whereas SEB/WPEhigh failed to elicit these responses. Splenocytes from SEB/WPElow-treated mice produced significantly higher amounts of IL-4 (Fig 4, D) and IL-5 (Fig 4,  E) in response to either anti-CD3 stimulation or WPE. Although we observed a trend toward increased IFN-g production in splenocytes from OVA-sensitized mice, there was no such change in IFN-g production with WPE-sensitized cells (Fig 4, F) . Conversely, cytokine levels from SEB/WPEhigh-treated mice were similar to those seen in the control groups. SEB/WPElow mice also had increased serum IL-5 levels (31.4 6 17.3 pg/ mL) compared with the other groups, in which IL-5 levels were less than the detection limit. Finally, we recapitulated these results in a C57BL/6J background strain that is H2b (see Fig E3 in this article's Online Repository at www.jacionline.org), suggesting that the priming effect of SEB is not MHC class II restricted. Together, these results support a specific effect on low dose tolerance. SEB-driven sensitization promotes increased eosinophilia, whereas CT does not. Peripheral blood eosinophil numbers were determined in treated mice. A, Peripheral blood eosinophils were increased in SEB/OVA-treated mice but not in CT/OVA-treated mice. B, Eosinophilia correlated with the amount of SEB administered during sensitization. C, Representative histology of tissue stained with hematoxylin and eosin demonstrating a robust eosinophilic infiltration into the jejunum tissues. Black arrows indicate eosinophils. *P < .05 and **P < .01, Student t test (n 5 6-12).
DISCUSSION
Establishing better models for food allergy is important to improve our understanding of underlying mechanisms and for establishing therapeutic potential for developing therapies. We show that SEB elicits sensitization to low doses of OVA or WPE in mice. Our data also demonstrate that SEB elicits an immunologic profile that includes some hallmark responses seen in patients with food allergy. For example, the profound eosinophilia in the blood and tissues of our mice is not seen with CT. This is an important distinction because eosinophils have recently been shown to be important regulators of T-cell responses in allergic airway inflammation. 50 We have shown effective responses in both BALB/c and C57BL/6J strains, opening potential investigation of a myriad of genetically manipulated mice. Studies on the C3H/HeJ stain also demonstrated strong anaphylaxis, including death (5 score), that was not observed in either the BALB/c or C57BL/6J strains (data not shown). We are further investigating this strain-specific difference in the magnitude of anaphylactic responses.
SEB is a potent T-cell superantigen and has been studied extensively in animal models. It elicited local inflammation and also enhanced epicutaneous sensitization to concurrently applied OVA in an eczema model. 29, 30 In this model the profile of cytokines elicited was seen as both T H 1 and T H 2 associated. Our data show that SEB administered through the oral route promotes a dominant T H 2 response, although only when administered with antigen. SEB alone showed no response in our model. Importantly, we demonstrate that SEB alone produced anti-SEB-specific IgE responses (Table I) . However, these mice did not display T H 2 cytokine responses and were similar to mice treated with antigen alone in every other regard, including eosinophilia. Therefore the IgE produced against SEB itself does not significantly contribute to the responses observed on antigen challenge.
Recently, SEB has been shown by Yang et al 51 to modulate Tcell immunoglobulin and mucin domain molecule (TIM) 4 expression on intestinal dendritic cells. More recent work has shown TIM-4 to be a receptor for phosphatidylserine on apoptotic cells 52, 53 and that it can promote T-cell activation through binding to TIM-1. 54 This process might explain the strong T H 2 bias that we observed in our model. However, the model of ''intestinal'' allergy that Yang et al 51 used involved intraperitoneal injection with antigen and SEB followed by an oral challenge and thereby avoided the issue of oral tolerance. Our data suggest that SEB influences this important checkpoint. Indeed, we propose that the development of T H 2 immunity to oral antigen likely occurs as a result of a loss in immune suppression.
Mechanistically, we observed loss of the expression of TGF-b and no change in IL-10 expression. This potentially indicates a A T H 2-skewed antigen-dependent cytokine profile develops after SEB-driven sensitization. Splenocytes from mice previously sensitized with SEB alone, OVA alone, or SEB/OVA were stimulated for 48 hours in the presence of 100 mg of OVA or with plate-bound anti-mouse CD3 (1 mg/mL). A, Cytokine levels in the supernatants were determined by using the cytometric bead assay. Gene expression levels were determined for T H 1/T H 2 (B) and Treg cell-associated (C) mediators. *P < .05 and **P < .01, Student t test (n 5 5-6). NS, No significant difference. selective influence on the T H 3-type Treg cells but not on the IL-10-secreting T R 1-type cells. 55 Patients with immune dysregulation, polyendocrinopathy, enteropathy, X-linked syndrome, who lack Treg cells, have severe food allergies. [56] [57] [58] Patients with food allergy also have fewer TGF-b-producing cells in their intestines. 42 In studies of patients with AD, SEB diminished the suppressive capacity of CD4
1
CD25
1 Treg cells in vitro. 59 Additionally, Treg cell-mediated suppression was indirectly inhibited by SEB through the upregulation of glucocorticoid-induced TNF receptor-related protein ligand on monocytes. 60 Our data demonstrate that oral SEB might impair the functions of Treg responses in vivo.
In conclusion, our data establish that SEB exposure leads to allergic sensitization to food allergens, perhaps through a breakthrough of oral tolerance. SEB-driven sensitization elicits a spectrum of responses to food antigens that is highly reminiscent of the response in human subjects and is achieved in standard laboratory strains of mice. This model might be valuable in further investigations into the mechanisms of food allergy.
Clinical implications: Oral exposure to SEB, through colonization or food contamination, might promote the generation of allergic responses to food antigens.
METHODS
Antigen-specific immunoglobulin ELISA
With the exception of OVA-specific IgE, sandwich ELISA assays were used to quantify OVA-specific or WPE-specific immunoglobulins. Ninetysix-well flat-bottom plates (Immulon II; Nunc, Roskilde, Denmark) were coated with either 10 mg/mL OVA or 1 mg/mL WPE overnight at 48C. Plates were washed 3 times with PBS containing 0.05% Tween-20. Blocking of nonspecific binding was achieved by means of addition of 3% BSA for 2 hours, followed by washing as before. Appropriate dilutions of serum were prepared in PBS and studied in duplicate wells. Sera pooled from 5 previously immunized mice, for which an arbitrary unit value was given, was used to determine a standard curve for all assays performed. Samples and standards were incubated overnight at 48C before being washed 3 times, as before. Appropriate biotin-labeled secondary antibodies against murine immunoglobulin isotypes (2 mg/mL) were added for 1 hour, washed 4 times as before, and followed by addition of horseradish peroxidase-conjugated streptavidin (1:1000 dilution; Zymed, South San Francisco, Calif). After 30 minutes, plates were washed 5 times as before, and ABTS substrate (Zymed) was added. The intensity of color was determined at 405 nm, and the values of each sample were determined as an arbitrary unit based on the standard curve generated from the standards after correction for blank wells. The linearity of the standard curve was an r 2 value of greater than 0.9 for all experiments, and sample values were calculated only when they fell within the linear region of each standard curve.
OVA-specific IgE levels were determined by using anti-mouse IgE as the capture antibody and biotin-labeled OVA (prepared with the NHS-biotin labeling assay [Pierce, Cheshire, United Kingdom], as per the manufacturer's instructions) as a secondary reagent. The quantity of OVA-specific IgE was determined by comparing values to a standard curve by using purified mouse OVA-specific IgE from the TOe hybridoma. 1 T-cell population. **P < .01, Student t test (n 5 5 per group).
FIG E2.
Core temperatureresponses after antigen challenge. Rectal temperature was measured in WPE/SEB-treated mice to determine systemic responses immediately after antigen challenge. Rectal temperatures were measured concurrently in 7 animals by using an automated PhysioTemp mouse rectal temperature system (PhysioTemp Instruments, Inc, Clifton, NJ) and shown as a change in baseline for each individual mouse, and these were not significantly different (36.78C 6 0.48C for control animals and 36.28C 6 0.48C for sensitized mice).
FIG E3
. SEB promotes allergic responses to peanut in C57BL/6J mice. Responses to oral administration of 100 mg of WPE (WPElow) or 1 mg of WPE (WPEhigh) 6 10 mg of SEB were determined. Symptom scoring in response to challenge with 5 mg of WPE (A) and peripheral blood eosinophilia (B) are shown. **P < .01, Student t test.
